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ABSTBACT - / » 

' - A frasevork for a cos^retensive theory of reading is 

presented, iiv this paper. The fraaeeork consists of perceptoal, 
sesaatic, and contrdl systess. The perceptoal and sesantic spaces of 
the theory shoeld not be confused «ith tht t«rss "decoding" and 
"cospfehension'': decoding and cosprefaension refer to ways in which 
those spaces are atilixed, requiring tpecific ^ask deaands and stages 
of* pfactice si thin those spaces. The third part of tke haian 
inforsatloQ processing systea is the collection of tasic operations 
and learned prograas for perfonring reading tasks in the ether tfto ' 
spaces: in effe^st^ this dontrol systea is like a ccapatcr progras, 
directing attention to ini providing directions for perfcziing a 
perceptaal or sesantic reading ^sk. A diecossicn of each systea 
vithin the thedry, including relevant research, conclbdcs «ith a 
taaoaoay reading tasks and the iaplications of jthe ehole theor v 
for reading research. Discussion. folloving presentation of the paper 
is included. (BL|' ' - 
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How to Stuar>|^<^S' ^ Infonation Processing Analysis 

•- . ' • . ■ < ' 

Lee W. Gregg and S. Famha»-Diggory 

We hsv© read in seveinl placw lately /Siat the ti« is not yet ripe for a 
coapfehensive reading aodel. For exai|>le, \ 

"It is indeed a question whfether looking fpr 
a Bodel is a worthwhile enterprise. A aodel i»- 
^ plies a paradigai, or a p^tem to be closely fol- 

_ . lowed. Tliat any one »odel will suffice to typify • 

the reading process is doubtfuj-.. (Gibson 4 Levin, 
1975^." 

And Venezky, in* a 197S NIB report, said: 

absence here of any disctission of the cob- 
plete Bodel for the reading p^rocess pt^lished in 
' the last 10 years is intentional. After .intensive 
analysis of such aodels [e.g:, those foiaid in the 
Davis ^1971) collation] we believe that we knw too 
little about the cc»f>onent processes to justify at- 
tention to co^>lete aodels (Venezky; 197S).. 
Why, then, in the face of this collectiv^'wisd^, art we about to discuss 
« coiyrrtieniive reading aodel? Ihere are two Mjor reasons. 

First of all, it is not true that we lack comprehensive aodels of reajding. 
We have dozens' of thea, himdreds. Everyone has*" a theory of reading. But in 



i^le or in i>art they are iiplicit* theories most of t)ie» foYtnulatcd at a verbal 
^scfiptive level. If it has been possible, as Venciky suggests, to identif)^ 
€0^>on«nts of the reading process, e.g. decoding and c6rprthcnsion,*^nd to 
study then expericentally, then z. aodel which ^defines the conponent boundaries 
■ust have existed. For example, an implicit cocTpr*hcn5i\fi? theory of reading 
■ust have led the NIE study group on oodels to propose that word recognition 
is necessary to reading. The problen is not to invent a nodcJ.' The problea 
is to nke public and, testable the consequences of thc^nodels we already have. 
» A secmid sajor' reason for attecq}ting to build an overall theory of readr ^ 
inf is that sucK a theory is mainly what we lack. Rcadin^'involycs only a 
Dew typses of processes and information structures. T»iey ^re not really a 
l^texy. W«t is uncertain is: how these conponents go together at high speed. 
Ve need ways of characteriiing the c<mdit ions under which certain processes 
m evokedl Ke need the decision- rules which fire one. cognitive function 
ntlier than another, Jle nee^ to specify characteristics that dcterwine which 
process gits activated initially, and which produces the fJ|ial output. • Without 
m explicit Bodel of these control factors we have no place to put the piece- 
seal 4at4 that Our reading laboratories have turned up. 

.-^this paper, then, we will offer a fnun^wo^rk for a coayrehensive theory 
of mating. ^ . ^ . 



Insert Figure 1 about here 



Flf. Us a schcwatization of the human infomttion pro^ssing system; 
Ikere ire three major parts, to it. First, -we will discuss the perceptual 
^ystcp , the discrininacion nets, or space. Ifc will talk about the outcome 
•f'pencptual processing— the act of refognition. Those acts arf signifitJ 



here hy^ teninal nodes labeled l.y Second, vc will talk dbout the semantic 
sjrstc», qr S«*spacc, * ^ • 

' Jfote, we hav^ not referred to a decoding system or a coinprchonsion system. 
•The ,P-space is not a decoding space, nor is the S-space equivalent* to coinpre- 
hension. Decoding and comprehension refer to ways in^liich both these spaces 
arc utiliied. ^One reason there is nuch confusion about the terms decoding and 
^ coaprchension is that we have not been sufficiently careful to specify task - 

demands and stage of practice. " ^ 

* * * • " 

The third part of tftt human inforiaatibn processing system, th^n^ is the 

collection of basic operations and learned programs for perfoming .reading tasks 

A greai deal of confusion arises fron differences among reading tasks. To 

^esoilstrate how perceptual processes and semantic processes--as diagramed* 

^re—operate during reading, it is necessary to be very specific about the 

tfpe of reading task referred tOi For that reason, we ftave developed a taxonomy 

) - 

o£ reading tasks. Wc will rctimi to an analysis of these tasks following an 
_ • ♦ • 

overview of the structure coid^ to allr of thea* 



Ibe Perceptual iSpact 

Earlier in the history of psychology, as well as in the histoxy of read- 
iaf instruction, perception vas considered a wholistic process, something 
vliich happened aH-of-a-piece.^.Over the past two decades, however, we have 
learned this is not the case. The discoveries have been partly a matter of 

. r 

C3q>eriMntal design, and partly a matter of apparatus deveJopiiS:nt. It is 
ftoir an accepted fact that perception is a process of noticing a series of 
features sequentially. We do not perceive the letter E all at once. We 
perceive a of horizontal and vertical lines, one at a time. Or possibly^ 



with pracjiee. we 'perceive a sinclc, hifiher-ordcr fatut^a pattern of hori- ^ 

lOntaV and vertical- lines. . - W 

Wc refer to this. notic^i'ng. process as feature- testing. That weans, in • 

effect, that such ijucstioos. are asked as: docs the letter have a vertical line • 
in ft?* 1$ the letter closed at the top?- The tests ate being made at high 
spc^d, in'a few hundredths of a second. - Kith regard to the English alphabet 

• - ' . ♦ ' * ♦ 

(and thdnks' in large part- to work of Eleanor ^ibsbn) . wc have a first ap- 
pi:oxiBation as to vhat.can be expected: verticals. -horizontals, synr-etrics, 
and so^forth'; (Gibson, 1969). The perceiving cand. even ftie xind of a young 
.Child, after soce e'xperi'cnce with, the alphabet. f:rows a testing progran to. \y 
dlscrlmnate' aoong the Utters. Ke think of this prbgraa as a tree of tests, 

Tbc £int theory wjiich atteaptcd to iakc this growth process and l.he sub- 
f«<(uent testing process expliciVwas in the fom of a coaputer prog^ao called 
the Eleacntary Perceiver and Mewrizer. developed -in the late 1950s by Edward ^ 
Pei£cibautt (1959). This pfogs#» siwlated the process of growing a new test' 
Structure as.well as the process- of ufing it. Interestingly, one of the' first ^ 
•pflications of the EPAM program was* to- reading. Feigenbaua and Sinort (1963) 
gbmtrd that'i systea capable pf performing paired- associate B^aory tasks is 
Citable of reading names of objects. The important requircocnt for this is 
that a minimum of three disti nct e ncodings t>r represcn^otions of the sti«uli 
in reading is necessary! Tlie net must discrininate ai^ng aiiral phoncincs, the 
sound of «)rd$, letters; another set of tests must distinguish among visually 
presenwa letters and syllables; and still a third must recognize objects in 

terms <yf their visua) characteristics, shape, color and the like. 

Hie lmpi)Ttance &C the simulation was that h forced the simulators, the 

tlifwUts.Mo confront j»roblcn$ that we all too often sweep under . theoretic; 

ni£. For ewfeJe. »» P'******^" natural, unschooled development 

. 6 



of fcaturc-Usting abilities. Khen a child looV.s at Daddy's copy of the New 
yofVTiacs— especially when he loof,s 21 it upside ,down--what tests is he grow^ 
liigT In psychological laboratories and in schools we manage to avoid ihit qucs 
tion. But if wc tried tp sinul^tte- the growth process would not be able %to 
avoid it. We would vt forced to cake our^spcculations explicit, and to design 
ways of testing then. Perhaps the ©ost crucial issue to esncrge in constructing 
an explicit nodel of an association mcoor/ is the nuniber of levels of indirec- 
tion necessary for such a structure to operate. 

Xlthough there is little research on huiaans, there is a growing body of 
anisal research on the ncurophysiological nature of feature detectors. Speci- 
fic brain cells respond to specific kinds of visual in foxootion- -horizontal 
lines^ vertical lines, diagonal lines, and so forth. Groups of these cells, 
idien activated, fire higher-order cells— pattern-detectors. Thus a single 
fligher-order cell asseably may be responsible for the detection of a pattern.^ 

Tlie aniaal evidence also indicates the existence of -critical periods in 

. . . ^ f 

the 4eyelopaent of feature detecting abilities. Clearly so»c kind of learnings 
esqposure to patterns, iiprinting—whatevcr want to call it--Bust gc^ on at a 

• ■ ■ . ■ ■ 

wry early «te. . . 

SoMday we wilT hav e detail ed nklels pf the developnteht of human feature 
detectors--K)dels which will descrilfe ncurophysiological changes in the growing 
toain, and specify thi; extrenely high speed pperations t-hat wc refer to as * 

F«^$pacc tests. An iiqportant component of these models will be specification 

* * • 

of how the P-space increases in cooplcxity.. Kith age and expeVience, the 
P-space jTOws jich and intricate, tests develop for chunks ''or patterns which 
•re as fast as those for lower-order features. K« idevelop the abilit?^ tolest 
SXllables, spelling pa.ttems, word roots, prefixes, .and* so forth. Th*se per- 
ceptual Sbiiities h*co«e. in, ?oi« sense, built in neurophyWolojicaHy. 



Or at 'least they should. There is probaM)!. a'class of disorders included 
In that catch-all phrase dyslexia , which* results from growth problems at this 
level. The P-space in sor.e children docs not become' elaborated in no rriily 
organized ways. This may be a type of perceptual confusion analogous to 
tstigMtisB or othjcT types of visual disorders. The point is, that for prac- 
tical purpbscs'it is- a neurophysiolocical disorder, a brain dysfunction. Somb- 
day, when we have proper r.odels* of normarp-spacc functioning, we may be able 
to fix these disorders prosthetically. just as we can fix astigmatism b'y 
fitting glasses. 

Many other so-called dyslexic disorders, however, are probably not P-space 



disorders; but are diffiQulties involving the twecoce of P-space operations, 
ifhen wc say that a child is leaminR to perceive letters, we are implicitly 

f 

Teferrikg not only to high speed feature detection, but also to the child's 
ability to associate test outcomes to some other learned infornation--.liV.e the 
me of the letter, or its sound. Those two kimk of processing-perceiving. 
«nd.»S$ocpting-.are governed by different^principles. We turn now to some 
of principUs of association. 

Recognizing Faailiar Objects 

" la Fit. 1 a terminal node, the square box is distinguished f roo .t£St nodes 
. that appear earlier in th*e perceptual sequence. ' If •graphetnic stimuli can be 
sorted to a termina-1 node, an act of recognition has^ occurred. 

• At the temination of feature- testing, there is an iotemal rxAe. a symbol 
pointins to whatever information has been associated with that grapUic stimu- 
lus. W^nt>* say a word has been recoftniied .. we are really saying that it noM 



has a symbolic fona which will permit it to be associated with other symbols. 
It Is important to distinguish bctnecn the visual recognition of craphcmcs 



and the recognition of previously learned speech sounds. A chil^ may be able 
toj>crceivc a word perfectly well visually, but not recognize it. because there 
is nothing in* his memory that tfie percept is pointing to. On the other hand, 
the child 03;^ recognize a word when he hears it, i.e. whci> be tests acousrtic 
features, but may not be able to process the graphemes visually. 

Hicrc has been a major Controversy in reading over whether recognition^ 
nist always involve auditory recoding. In our terns, the question is: "Must 
the pointer. always be to the. sound of the word?v The relationship labeled Rl 
in Figure 1 is the articulatory code for saying, "cat." A word sound nay be the 
only thing a beginning reader recognizes. He will come back to this issue. 
For now, the point is that recognition is the tpnnination of a perceptual testing 
pro6ess-*a tenaination which exists in^^he fon| of a pointer to other previously 
acquired learned informCation. Khat happens after that is a sem^tntic issue. 

^ Hif Semantic Space / 

• >^ * 

llie semantic space is symbolizeci in the lower right portion of the Figure 
1. There are several fundaiaental parts to thp^pacc, and there are' a number 
of different ways oC representing thcm-^tlcpending upon the notaAonal system 
•ne chooses. 

A closed area represe^vts what we ordinarily call a concept, an addressable 
location in\hc memor^ It is a node, a symbolic entity, an internal name which 
serves to ind^<^hc properties and relations that def/ne It. In Figure 1 the 
index issued. KAT, so we will be able to refer to it. 
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Jhe iiode has associated with it a- set of propcrties-':such things uis coloj^ 
shape, size; texture, plus additional inforaation: functions, contextual in- 
.formation '(whew the concept is likely to be foUnd, for example), linguistic 
propmies, and cver)thing else that you know about the particular concept 
.In question. -The links between the properties and the conceptual node are 
"rglations^ . There can be superordinate relations— a cat "isa" anitaal; iand ^ 
.properties— a cat has fur. There are also related actiotts— a cat scratches. 

•As the diagran suggests,. it is possible get from any part of a scnah- 
tic network to any other part. The idc^ of bouncing can lead you to the idea 
of ball which in turn can lead you to. the idea of red. If all ol those entities 
az« activated by a syntactically correct prografe, you have the idea of a 
bouncing red ball. 

Because it is theoretically possible to get from one part of the semanti|^ 
MtMprk to viy other part, wKlat keeps the entire net from lighting up at once? 
' fresuMbly, the limitation is in our« short term memory capacities, we are 
Able to use only a very small portion of our knowlicdge at any one time. These 
tavere constraints have affected the way.in which knowledge is gathered and^ 

• • a . * 

Stored, as w*ll as the way in which it is later accessed... Semantic memory 
da organitcd. * . ' - . « 

W . Vhat^is the nature of this organiration? A good deal of research sug- 

' tests that the organization is categorical, and that. the categories are ar- 
ranged in hierarchies. Much research has also been directed Coward the notion 
• th*t weliavelchtmata or frames or scripts which- make it possible for us to 
' " m%t semantic Information efficiently and selectively (Abclson; 1976; Bobrow ( 
^ UMM, 1975; Ruwelhart, 1975; Winofrad, 1976. " 

for exani^U, when wc read or hear the wrd im, we expect that swdc kind 
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of objcct-^liitc a ball~i$ going to be involved. We have^ schema far .vcrb- 

object relations of this tyj)c, a schema which is independent of any, particular* 

. - ' • ' ' ' * < -* ' - * ' » 

%> 

verb in the class. We'have schemata/ foe ]>ickLng up man)rJcinds of semantic in-.^ 
fomation that dirccrt us to look for inforr.articni ThuSi initial information is 
verified or disconfixped by subsequent i;^ formation., Veri^catidn of *^chenta is 
an importarvt aspect of reading comprehension. This is a' burgeoning area of ^- 
re^arch shared by linguists, psychologists, and the artificial incelligcrtry.^ 
Most of the develdpmenta^l research in the area is concerned with schemata fof 
single words--.like buy , sell , or give Wd h^ve recent l)p.cainple\ed the only 
Study we know of on the development of senantic schemata s>l a inore complex, 
.serl^ential sort. 

/We were concerned with the yoting child's ability ttf activate schemata 

Involving aft agent, an action, ai\d an object. For example, .think of^a baseball^ 

player at bat and then of a baseball. Iltoes the ball **g6 4^itV* the firjt scene? 

Does a hotdog go with it? Doe« a letter %o with the scene of a posunan walking 

down the street? Does* a tricycle go^with the postnan scene? We used 10 dif- 

ferent agent-action slides, and 4 different types of objects which were more \ ^ 

jn less related to each of the 10 stiimilus slides* After each pair of slides 
" ^ ' * .* * - . 

the subject^s^s asked: '"Does-this go with the picture you just saw?" ThtJ iub-^ 
jtcVi decisi^ tine-^to answer ••Yes" or "No" was recorded, and the subject 

' *• v * ' ' 

was thei^. asked for an explanation". 

The explanations were scored in terms of the simpljc process inqdel shown ^ 

. ' . ' ' , ^ . - , 

> in Figure 2. . The levels represent 3 types of schemata that could' be employed 

In nking a decision., ; . 

* * J5» • 

^ ...^ . 

e t . ^ . 

Insert Figure 2 about here * .; 



A Level 1 schema ipciudps a belief that the object--the>ascl)all, say-- 
was an inevitable part of the ajjent-action scenario* For example, as one 

" Chiijd said: ."Hlicn someone's .hitting a ball, they need a ball/* There is a ^ 

c ' ^ ' • ' ' ' • ' ^ 

•'vcry>igh freqXiency of association. He can think of the schema, as a frame 

' ^ ; - : . ^ / • . ^ • , • • ■ *• ' • ^ 

with a blank fof the agent, a blank for ;thc~ action, and a blank for the -pb- 

Ject. ^Mien thtf first two bianks arc filled, •a,pandidate for' the .third ope is 
quickly tlct^cted/ • ,^ ' . 

- ^ But suppose, inst^d of ^eciTig a baseball," th^ subject saw a hotdog.. . 
a hotdog "go with" the baseball player at bat? You .might decide yes, 
but in order to do ^o; you would have had to generate some. actions associated^ 
Mith hotdogs; and perhaps spme other actions associated with tluf baseball 
-pUyrr— t&e fact that .he eats, for example; That is a more complex type of . 
i^heai^. w^ch We call a Level 2 schema.- If it has teen activated, the subject 
l^ill say some^ing like: "Yes, ,the baseball 4) layer and the Kotdog go together 
because baseball players can cat hotdogs." ^ ^ 

A Wes"' Allowed by that ty pe ^^ypintin tion should have Jiad a longer — 
Imtency because xou proliably generated and tested the Level- 1 schema first, ^nd 
tlirfn^gencrated soiric jworV ideas after you rejected the Level 1 possibility, 
tfcider the guidance of* the ;:Schema, you noticed additional properties issociat^d 
irtth particular nodes. You cJkpldred a more remote area of your ^emantix net- 

. - I. ' • ' . 

work. » r ■ " ' ' \ 

' Of cota-sc yqu ini£ht also, reject the Level 2 pbisibility. We would con- • 

»Wfer"tb«^to,havc. Jv>ppc'»c^ said something like: ."Yes, the baseball ». 

' . , _ - - * . ' _ 

•|>laxer and the hotdog could go together because the player would be hungry 
•f^er his'fasie, and would' then go and cat *a hotdog." That kind of answer con- 
tiins what we call a cojnpatihilltyxcst ; even though the action of hittingf ; 
ft^asebill and the action of eatirtg a hotdog could be connected through .the 



node of the player, those two attioirs are not sinultancously fompatit^lp. " The 
♦ * - ^ - 

Ban could not do both- ojf them at "the Same time. Or perhaps jn the . same place. 
For whatever reason, the appearance of a coirpatibility .test in a verbal «x- 
planation reveals the existence of a hieher-order in functional Vule. That 
type of "Yes" decision should ^3vt> the lonccst latuJ|||||yi. ^ 

S6 far, we have discussed only '"Yes" dcciJio^^PR?' decisions should 
take somewhat longer thaa "Yes"- decisions, at cach:l<ycl. The assunq^tion is 
that a "No" decision includes 'some kind of transforoation from positiv^to 
ne^tive, and these take a small but^roeasui^able amount pf additional time 
(Clark V^Chase, 1972; Just 6 Carpenter, 1976). 

The ^erii^nt was carried out using eight adults and' eighf S-yr-oHk. 
Eteh subject, saw, in a random order, all 10 stimulus agent-action pictures, 
paired with each o;f four objed pictures. tt\zi amounted Jo 40 slide-pairs 
altogether. Decision' times were^ recorded automat ijcal.ly by means of a voice 
key* Ve^jbffl explanations were ftcordcd on audiotape. Table 1 provides »• 
tva^ry^of the results • 



Insert. Table 1 about here ' • 



7^ — . 

T*' begin vith, .chlidrcn are l^encr^ll7 slower than the adults, by about 

half a secoi^ on the average. Sccojj^, when the "Yes" and "No" judgments are 

COrt>incd,fthf adults and^hildren show about the same relative increase from- 

leval 1 to Level =2 ti^leveJ 3 decisions. ^The-4nlcrval froro^L^vel 1 toUevel 

24s shorter for both children and adjults. The general pattern is consistent 

*¥iih our »odel. and It suggests that 5-yr-old$ arc going thYough roughly the 

MM safttntic decision processes as the adult^^i—whcn the children go 

tktouth any decision processes at alL To ej^Uin that U$t statement, Iwk 



first «t the I'Yes" ami "No" neans. For the adults, the "No" judgments- -with 

levels c(anbincd--arc about 200 lascc lohgcr than •'Vcs" juderocnts, as is 
consistent with a ^argc amount of "Yes**— ^'Nd" literature. It is an accepted 
fact that affinnative decisions take less time than negative decisions, if • 
everything is properly controlled. . • 

Ajoong our 5,-yr-olds, however (and this is actually a replication of a 
pfcviotis. experiment using <Ufferent groups of children and adults), we have a 
very different' situation. Children take much lohger to decide "Yes" than to 
decide "No." The effect is especially striking when we ^separate the Tevels, as 
showfr in Figure 3. 



Insert Figure 3 about here 



For .adults, a 'W decision always took a longer than a "Yes" decision; 
the effect replicates »fro« level to level. Among the chiltlren, only the Level- 1 
decisions begin to look like the adult' functions. Level 2 and Level 3 deci- ^ 
sions are nuch slower when they are affirmative, than when they, are negative. 
Why should this be?'^ ^ . 

Ve think that the "No" times do not contain the decision functions. The 
child was saying "No" first, and figuring how why afterwards. The "Yes" 
tlMCS do contaln the deoijflon functions. The child thought about why he was 
taking a particular decision before he oade it.' 

In teims of our model wc can think of it this way: the child cither de- 

* ie. • • 

cidcs "No" on the 'basis of a 'Level 1 schema, of he decides that he Is going to 

My •^e$." Having decided to say "Yes," he 'then chooses a Uvel 1, Level 2, or 

Uyel J schema for formulating his Judimcnt. Thiy^suggcsts that even though 

.|.yr-elds are capable of activating higher order schemata, they do not 

- . ' 14 • 



necessarily \itilize that capability in any particular decision. If they have* 
utilized it— that .is, i^ thay^have explore/- the semantic net, and have con- 
Structed some relatively rcraote hynotheses**thcn they arc likely to view the 
outcomes -bf their labors positively. This may be sbmething like a dissonance , 
situation: Because^ am going tWp ^jch trouble, any connection that I 
finally turn up cast be a valid onJ. Whatever the reason, it .is apparently 
easier and faster for 5-yr-olds/TO acknowledge semantic disconnections , than 
it. is ftfr them to activats^^enata wh^ch will pcnSit higher order connections. 
That is the first poittCT The second point is that having invented a higher 
"order connection, nhe child respects it. 

Pedagogical ly, the itnplications of such research are' straightforward . We 
should base beginning reading materials on schemata which children find natural 
and easily activated. Because we do not yet have detailed models of what those 
natOral schenata are, dur best recourse is to use the child's own language. 
This nay give risf to schemata which strike adults as unusual. Figure 4 is a 
language-cxpericnte chart which seems somewhat ungratuaatical,. as adults ^hink ; 
of sentence rules. But the schemata represented are the ones which were jratural 
to this particular group of children, following a particular kind of experience- 
thcy had just visited a museum. $t is the research" scientist's job to discover 
/ . _ 

r 

-Insert Figure 4 about here , ' 

ifid specify.- the inature of such schemata. If they seem unusual to us, it is 
because wc arc not yet as theoretically sophisticated as 5-yr-old children. 
Until we are. wc should design reading materials wKich are basciTon the natural 
laut^tlvc jtmctu'M of children. If wc do not, wc mty he forcinj bctinninj 
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readers to spend previous attcntional capacity on schemata which arc not 
na^ra.l to then, but which happen to be onca which adults prefer. 
We take'up ^he complex matter of -attention in the next section. 

• Cont^^l Programs: A Taxonomy of Reading. Tasks 



^t have now sketqj^^some of the basic structures and functions which are 
involved in any, reading t^sk. #or any type of reading, somfc kind of stimulus 
material-- letter, vord5\, or 3hatever--inust first trc discriminated, sorted 
through -P- space structures* The outcoine^>f the sort will then shift the pro- 
Cussing into the semantic space, whore different kinds of proccssi^jg will occur. 
7h construct a the<jry op any read^g task, we must be; able ^o specify a unique 
progr^ of attentional^^trol. Attention is directcd^fe^the program from one 
type of cognitive activity to another. 

Since skilied readers, can perform a variety, of reading^sks, it oust be 

the case that control prograa for one typpf of task beiiW some Xind of syste-- \ - 

4 * ' ^"'^ , S 

mtic* relationship to control programs for, other tasks. This is also implied 

by the fact that the"" prbgrams are (^crating on the s^m^^P-space and the same 

space sj^ctures Vhich arc highly stable for normal individuals. 

table 2 is a taxonomy of reading tasks. The tasks are arHngcd along two 

diaicnsions wh^ch we believe to be key parameters: siic of unit , and number of 

operations . 



Insert Table 2 about here 



Units can increase from Utters, or pieces of letters, to whole passages 

•f iiord$> Number of operation^ In ony given tct of reading wajr be few, or- 

• ' . • • * ■* 



they My be many/ Within this, ccncral frnmcwcnrlc, it is- intuitively helpful to 
block out sane familiar categories/ Dcveloprcntally, we arc used to thinking 
in terms of pre- reading , levels, beginning reading, reading, and skilled reading, 
so those categories are marked. We arc alst used to thinking in terms of such 
tasks/as reading- to- learn, or constructive fca(lfng, as compared to confirmatory 
types of reading. These categories arc ma^keJ .along ;he top, and will be ex- 
plained in more detail as we go along. ' , , 

Vet us think first of what is. often considered the sicplcst , most funda* 
mental reading task of allf saying the name of a letter. That is our first 
level of sight-^ound correspon<knce learning. 

' Figure 5 shows what kind -of P- space and S-spacc operations are ex- 
^ pected. The child sees the letter A, and sorts the features to a terminal no*e 
Which indexes a semantic node. We have designated the semantic node as alpha . 



Insert Figure 5 about here 



Alpha is recognized - its internal address accessed. It indexes the image oi 

- - * ■; > 

A, assuajjig such in image is. stored in ^hc long tern' memory of the reader. It 
Indexes^ irtformt ion like "first letter of the alphabet" - in some mcaorics, at ' 
least. It also indexes the sound (axTiculatory code) "aicc.". Note that 
through the soimd the ^ccch- motor program for pronouncing the sound is ob- 
taiiie<I.~ By saying the letter alcnjd, the sound is rccopnizcd. As we move 
^OHtt the sight-sound. colu»3i, -the control progr.aro. will operate upon larger units. 

Ihe situation becomes more complicalc'd when the unit size f.oes beyond the 
SRsa of ii«edi.ate aplyehensioji. Now the reader cannot take in all the necessary 
text Clements at once. Some Aiformation must be held in a short term -store, 
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while addTitionil iitformation is cathcrcd. He can chart the control program as 
shown in Figure 6. N 



Insert Figure 6 about htfrc 



^ program- is described in very general -tons, so you cari see tow broadly 
it .ay'be applied: First of all. some goal must be specified.. Here, wc arc 
talkinr^bou't finding the naE|c of a except. Attention then scans a portion 
Of the Batcrial, aid holds it. The progra. then tests for conpietion of the 
teridnal recognition unit * is* there' anything more to be perceived, the rest 
of the word, ^ay? If the "unit is not c^lete. the program must, cycle bade 
«Ad pick up tK? rest of the information before it can move into the S-space 
•nd get the name it was'after. Hheir it finds the name, the speech-motor 
code Mist then be executed. * ^' » 

' This cycling operation, the abijlity to scan and hold pieces of a recog- 
nitibn unit, is a developmental milestone. The ability to construct an itera- 
tlve control program may be >ust the hurdle that every child must get across 
in otder to get beyond primary reading. The capacity of sljprt tclrm mcicory- 
^ holding capacity- is critical. It should^ot surpriseSis to discover. 
•sWe reported last year, that disabled readers have short tcnn memory prob- . 
leas (Famham-Oiggory ( Gregg, 1975)'. . 

As w were developing tTc taxonony, wc found hurdles of other types all 
- the >ay .across'. For every class of reading task^ #5 defined by our columns, 
• there appears to be a type of new subroutine which t>»b reader must be aVle to 
devise - in order to get Into a reasonably skilled reading fo^. 
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Let us take the next coltinn. By Vcri fic.nion , we are referring to situa- 
tions in which the criteria of the r4:3ding task have bcenCet in advance • He 
suggest two types of verification tasks: one which involves sensory representa- 
tions^ like visual or sound icagcs, and the other which compriscs^hc existence 
of ftc^itrary scrantic associations or relations. At a siinplc representational 
level, a child cay be asked to cbnnect the Icttqr B to a picture of a ball. 
The goal oif the control progranj can be set up ircmcdiatelx., and the efficiency 
of the program cin be evaluated in terms of how dijictly the goal is achieved. 
The B Bust be perceived, and its sound acc^^ed and hcfcl in mind. You can sec 
bovrlttrt Qf this rfew prbgraa could iavolve a sight-sound subroutine of the sort 
that was jusi described. The picture east also be perceived, named, and its 
beginning so\s»d isolated and compafcd to the stored sound of the. B. J 

9 

As the size erf ^he unit increases, we find such tasks as' reading de- 
scriptions of objects or places. Here, the control program must get over a new 
^pe of hurdle. It iOsl invent subroutines for handling multidimens^ional inr 

formation. * , 

ad about a bright \ red bea< 



Thread about a bright jred beach ball , a child wust have 'the ability 
to notice several dinurnsions siKuUaneously • brightness, redness, roundness. 
According to Waget (1965) • this kind of control is a hallmark of the concrete 
operational stage. Hence, ooving froa a beginning to a slcilled reading level 
OB tasks of this ty pe re quires more than the simple iterative capacities re- 
tired for a similar developmental step on sight-sound tasks. However, this 
kifher-ordcr program way include iterative subroutines. 

. Verification tasks do not always have • concrete representational compo- 
■ (J MM. flat ■«»«» that non-phyjlolipropcrtlcs of • scmntlc unit luy 
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be atccsscd. There are many, other jiropcrlics: 4<ica4 of lower and upper case 

letters, gramma tical properties of words like and^ and the, as well as wo?d3 

like T\mi And to get from word meanings to sentence meanings, you have to 

* * * . 

te ablb to integrate ideas. That is another hurdle. >r ^, 

Siifce. the verification prograns are quite similnr, the single flow. / 

diagram of Figure 7 is ij^ed to outline the processing sequences. Notice^that 



Insert Figure 7 about here 

..c? 
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the sybroutine called "get value" essentially ciri>odi«vs the sight-sound corres- 

** ■ - ■' ' . 

pondence pr»gran shown in Figure 6. except that now a new property of the 

seaantic unit is called for. In the case of representational verification, A2 
1$ the physical, sensory description%f the object. Alternatively, conceptual 
Verification would test ideas established by the teacher or by the demands'*'©/ 
the task. .Verification tasks require search of the text for confircation 
through vords, sentences and the like. « « ' 

19 our view, the most isqjortant new cocppnent is the ability to con^jare 
tiie previously set referent with the infornation extracted from the text. The 
.coi^arison operation cah fail for two reasons: First, the multidimensional 
test of object properties may be beyond the developmental capabilities of 
the reader. TVo dimensional concrete objects- nu^t be teste'd on property 1 
«ftiKl then on projicrty 2 for both the stored image and the image derived from • 
the<> reading process. Or, .second, the cocpnrison may fail from the inability 
to synthesize ideas extracted by iteration over the separate segtvents of the 

• « 

text. ' ' * . 

If« have labeled this^urdle cognitive synthesis . • term which refers to 
tOM earlier experiments (Fi>Rha«-OiE«ory, 1967)., Jt» these experiments. 



children learned whole word symboli,^ or lo£oeraphs , ' for familiar words^ In 
this way, it was possible to test the iMegrative capacities oi" children who 
were too young t^ have learned the alphabetic writing system. After learning 
the lofiographs, the children were shown sets of tJicm in simple sentences, like 
•^jump aver block." They could read the logographs perfectly* They iJerc then 
asked to "do what you said." Young c/uldren, instead of jumping over the block 
(a block just happened to be op the floor), junped up in the air, mad^.a sign 
for "over" and pointed to the block. They acted out each symbol one at, a time, 
instead of putting all the symbols together montally, and then acrtng out their 
COit>ined meaning. _ « 

JbzX research was without a satisfactory theoretical context .until re- 
cently. >|ow we think of synthesis as a type of simple linear schema. To get 
conceptual oeaningj^out of a sentence, the reader must apply a basic schema 
of collecting set of wor^ls before conq>uting meaning. You can see this is a 
versiotf^^the scan-and*hold program discussed earlier. 

/^wireljr conceptual programs of this type arc apparently more difficult 
than similar programs which contain representati^al cues. Rebus languages 
are said <o be pedagogical ly siB5)lcr than alphabetic languages (Famham- 
Diggoxy^ 1972). However^ the trick here would be to select pictorial cues 
which are exactly what you want semantical ly .so that the comparison operation 
is direct. 

- - 

. We esq^rimcntcd with a rebus tasjrof the following type: h child was shown, 
for ex«i^l«, the numeral 1, a swatch of red yarn, and a wooden square. In 
response t# instructions, he read aloud "one red square." He was then M»own 
a card containing luch thing* as bliie circles, jrccn triangles, and rc^ squares, 
aad was asked to "findiwhat you said." Young children pointed to any ofd square. 
Tlioy did not integrate. ihe mnnber, color) and fort properties - unless they 
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were specifically ins^Tuctcd to listen to what they -thciasclvcs wcm sayiWg.' 
If they listened, then they intccrated all the inforration. 

The cxperirent sutgests ^that semantic integrative schemata are associated 
witli spoken language before they are associated with written language, which 
is no surprise. But the cxperioent carries a warning for* rebus pedagogy. Do 
the scheoata .elicited by pictures match those of natural language? Does a 
picture of a tin can elicit the ^ame schema as the word can? Unless wc can be 
sure of that match, or at least sure that the child is aUending to his spoken: 
schema rather than to the pictured schema, we should be. wary of rebuses. 

Constructive Reading ^ ' 

in- a constructive reading task the criteria are not given--tho reader must 
generate them as he goes^long. Of course this type of reading involves 
verification, which is to say — programs in the rightmost colunns include sub- 
soutinfs from colunns to their left: verification subroutines, and sights sound 
tiAiroutines. ; 

We were not able to think of a type of constructive reading task that 

could be carried out by the pre*readcr, except, perhaps, making up meanings 

to fO along with graphemes. 

Hie beginning reader denonsferafes constructive skills wf^en he recognizes 

'** * . ' 

the difference between the word n^n ai in the sentehca I can nm , and the 

nord as used in the sentence He hit a home nm . To understand eitljer sentence, 

the reader must construct a mcanimg test, and then verify it. 

To get beyond that level of simple disambiguation^ the beginning reader 

■ust become able to use the semantic schemata we were describing earlier. One 

ii|iortant characteristic of the ^nguage-experitnce method is that it puts 
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children into a constructiva mode from the onset of reading instruction. The 
development of a languace-expcricncc contror program always involves con- 
nections with serantic infonaation the reader already has. • The reader-knowing 
this— can generate and. test his oV-n comprehension "goals 

A salient application of more complex schemata occurs for mnny adults when . 
they try to read, with comprehension, a recip6\ or a set of direct for put- 
ting a Bodfel airplane together. A recipe tells you ev(>rythtng you ntjcd to know , 
If you already know it. As you read along, you roust accurately pick up cuc5 
for activating procedurs^l subroutines. These may involve the sitnplc diagrammatic 
$kills referred to earlier (DIAGRAMS, MAPS) but -ther also involve ongoing con- 
trols for incorporating, such lubroutinos into i more complex program. Unless 
you are doing that, you are not really understanding many types of technical, 
scientific, or cathenatical writing. • , " 

' In the final colum, headed Remembering , we have tasks that involve 
reading with intent to Icam. According to Flavell (1970). we should not expect 
that sort of reading in a beginner. Indeed, we do not find it in many aduUs.. 
Reading- to-leam always involves the construct- n o'f strategies for deliberately 
altering the S-space. At the level of simple reading, the learner may alter 
only a few semantic elements. At this ultimate-reading level, however, the 
reader .takes in information which may feorganize large portions of the semantic 
.network. For exaini>le, reading Chall's book (lOj^?) caused. many people to 
reorganize extensively interconnected ideas about ie.aming to read. • 

Reading coqjrchension consists of verifying representational .nod conceptual 
elements of scheiata invoked purposes of understanding new information or. gen- 
•Cated for purposes of remember ins informalion for later use. We have describejl 
uliat we believe to be a plausible mechanism for. the perception of the visual 
•M nwitttory elements cssentili^the reading process. We subscribe to. the 
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current view that semantic memory is organized along certain linguistic and 
episodic lines; We have emphasized the iirportance of studying rcadinp, in the 
context of specific rqnding tasks, presented in our taxonomy, for which de- 
tailed information processing models can be constructed. The flow charts 
presented in this paper are less than a first approximation to the levd of 
detail that is required to mnke specific predictions about the proficiency 
of reading performance in reading tasks. 

This concludes our highly oversimplified walk throuch a taxonomy of reading 
tasks. You are no doubt seething with alternative suggcstions-^and that is the 
point: by ^looking at, reading tasks within the framework of a single 5et of 
theoretical principles, we can see- contradictions , discrepancies, and inconsis- 
tencies. /But we can also sec commonalities, developmental trends, instructional 
l^ypothes/s, and regions for transfer of training. We can see how basic percep-© 
tual ana sejcantic research Taay relate to reading. If the research is, telling 
lis scribething about the natur^ of the P-space and the S-space, then we know' it 
wast have relevance to reading, even though reading may not have been specifically 
vnAejt investigation. With a broad theoretical map before us, we can all work 
confidently toward a program ot experimental priorities. 
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Figure Captions 



Figure I. Perceptual and semantic elements of thc^hum^n information 



processing systear. 

Figure d. Process model fo'r belongingnesS decisions. 

Figure 3. Response times for bejfongin^ncss dc'cis^bns, 

* Figure d. Language-experience chart as an extimple of natural schemata. 

Figure 5; Sight-sound correspondcBC«s for saying the letter 'V. t 

. • Figure 6. Flow chart of control :prograp for sight-sound- correspondence 

task. ' • 

Kfure 7. Flow chart, for reading ve'rificat ion tasks, 
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^ . . Footnote- 

i This rUearch was siH^pOrted by Public Health Service Grant No^ MH-07722' 
fro» -the National Institute of Mcntar Health, . , 
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Tabic 1 

' Respdnsc Tiroes for Bclongincncss Decisions 



Type of ♦ 


Children 




Adults 


C - A* 


t ' 

Response- ■ 


Response Tine^ 




Response Tine 


Difference 




1904 


(56) 








560 


Olffdrcncc {2 • 1) 






218 




140 




Uvel 2 


2122 


(23) 




1484 


(37) 


G3o 


Difference (3 -2) 
Level 3 , " . 


25$0 


(21) 




2031 


. 547 

C19) 


559 




1891 


(64) 


1716 


(44) 


175 


Difference (No -lY") 






628 




193 




"Ifes** 


2S25 


(36) 




1523 


(56) 


997 { 


Mean 


2205 (IpO) 




1619 (100) 


586 

















terel refers to th* model shown in Figxire 2 and "No*' or "Yes" to the 
ootcoaes of the decisions . . 

Response tints and differences in milliseconds arc classified for 
children an^, adults by type 6f response. Per cent of total rcsponsad 
is shown in parenthesis f^r each t>'pe of decision* 
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Table 2 • 


♦ 




• 

» 

V 


Taxoifoqr of Heiad^ Ttoks 
Nusber of Operations' 




r 


Slfht-Sound 


VflHfiettlon 

1 




• Construction 


C)rrespondenees 


Rq>resentational ^ 


- 

Conceptual 




Renesb^ring 


Saying Utters 


letter RecogniMon 




• 










• 




, Saying Vords' 

(Befinning ReSSler) - 


'Word Recogttlti<m • 


Word Meaning 

/ 

1 


.Pisaabiguating 
Homophones 


^/ . 


Ite^tion ^ A 


. Integrating Concrete 


Cognitive 


Invoking 


' Generating ^ 


4 


" Operations 


Synthesis 






ftetding Sentences 


Object Relations 


Narrative 


Following Recipesr 


Reading For * . . 


• 

Aloud ' 






Directions 


Specific* 


(R^der) 

Reading Passages 


Kap Reading 


Logical 


% 

1 

Logical > 


Ijifornation 
Semantic 


With Feeling 


• -r 


Ptopot i tions y**- 


Inferences 

* 


Reorganization ' 


(Skilled Reader) 
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Visual 
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Auditory 

T 



^ Word 
T)( Phoneme) 




<^"anirnal"^ 



has^Cfur"> 
K AT /^^ay s 

i^eow / 



:"kat"> ""< [6: 

33 



."1 



37 



DECISION CHA'RTFOiil "BlEl^ONGINGN ESS " SCHEMATA 



Notice agent an^ miction (A1) 

Is object in thes^t implicd by (dxpected for) A1? 



7A 



Level 1 



Yes 



T 



No 



I 



6enerot<j oction<A2)associated with object. 
Con ogcnt do action? 



Level 2 



Yes 



No 



Con ogcnt do A2 in the same context as At? 
(compotibitity test) 



I 



I 



Level 3 


Yes 




No 


'4 






i 


« 


0 
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Level 1 response: becouse object is/ is not in ogent- 

' ^ action schema • « * 

Level 2 response: ".....becouse ogent could/could not do action' 

Level 3 response: "..^r.becootie agent could /could not do 

action compatibly with original ogent-octic 

'schema 



CHILDREN 



3000- 



2500 - 



2000- 



1500 - 



1000 




ADULT5 





Yes , No 



'"Yes? 



Answer to Question 
Does (object) go with (oction) ? 



eg., bas.ebojl 
letter^ 
trftycle 
hot dog 



player at t^at 
mon corrying moilbog 
mo n carrying majibag . 
player at 'bat 
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j Funny Colored Picture! 



I Blue pictures, re'd aictures. zebra pictures. 



1 There v.'ere small pictures and big pictures. 



I The pictures wer^. not real. 



I JUist colors. 



I Many cofored pictures, 
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A UNeUAGE-EXPERIENGECHART CUT INTO 
'PIECES FOR TEACHIWG WORD SKILLS. 
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Auditory 



Integrate 
Representation 



Set up image or idea 
to be verified 




Set R2 





^ + 


Retrieve Images 









Synt-hesize 
^ Symbols 



40 



JuM 7— A.M. . 

OPEH DISCUSSION OP GR EGG A MB FARNUAH-DIGGORY PRESENTATION 

Tou said at tbe beginning of the paper, Lee» that P apace veraua S apace 
ia not equal tp decoding veraua coaprehenaion. I wondered if you could suoBarize 
tduitt the difference between those two contraats are? 

GBEGG: I beliere'that decoding, a# auch, occura only when there la a breakdown 
in the ability to perfoni taaka within each one of the cella ot thia table. In 
other' worda, what I haven't aade explicit is that there ia a learning, proceaa 
that 'a going on^ that aay be independent of the perforsance that one obaj^rvea 
iriSen soMone is perforaing one of these taaka. Vhen one can't perform th^task, 
when one ia faltering, then you have to fall back on soae ^cxjuisition tmbits, and 
I beliere that decoding aa generally uaed in the^ literature ia on^ of thoae 

helpful atrategiea for trying to sake aense out of soae thing that^you canH do. 
• \ : ' . ^ ' ' • ^ 

Thus, to the extent that tbe P apace is not elaborated, and you . dbn*t 
recognise large worda, then you aay fall back on so«e cognitive strategiea, like, 
•CaA I find tbe atea of^h« word, do l know what thia- one aeana, doea the prefi^c 
tall ae aoaetbing, dbea the auffix^ can 1 separate out a letter,^ can I apcll it 
letter by letter?* ao that decoding ia aucb acre a collection of b^viora, to 

get you out ot. troid>le when you oan*t Juat go along readii« noraally, carryii« 
• • • ■* 
out tb* tasks ss'S'pscified. 

; . 4 * 

lapUoit. in what I saying is tbat tbare is a difference betVesn stages of 
^"^^tlos, fro« the pra-rsader to tba skilled reader, but there is also a whole 
oollaotion of problea^lvfl^t^bavior» that aren't exhibited in* this table at 
-all. if you are at such apd suob a level, and have elaborate p s^ce and 5 
^>aea, jrou can do tbesa kinds of things, if so«9body give you som Mtarials 
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that you oan.*t handle , then fall back oo the learning strategies. 

HacGUJTIBt I imider if "narrative rehd.er* belongs under the "verification" 
category? It seeas to me that understandii^ aost narratives, even fairly simple 
MeSi involves a lot sore of constructing lAderatandiqss and constructing laages 
than We usually give it credit for. If you take a sljiple story and try* to 
uDderatand bow you can logically derive the isages that you fora fros rciading 
that atory, you find that, you are going t^^Hh a lot of elaborate thinking » 




GREGG: * This _is^ precfsely the kind of - question we hoped voiild ccae^ frca 
diacuaaiOQi because we have had probleas vith that too. Let ae see if I ca(^' 



reoonatruct som of our thinking, which says, for exaaple, that the teacher has 
said, the child has already learned the fairy tale or the nursery rhyae, "Jack 
and Jill went up the- hill to fetch a pail of water." Thus the conceptual ideas 
already exist in . tb^ long^tera Msory. /there already exists, in sose sense, a 
sobSBa, a acript for *Jack and Jill went\|p the hill, they got the pail between 

thea, they got the water." That whole tHing is already ih the long^tera peaory. 

/ #^ ' 

the ^teacher now aays, 7fle are going to riiad this story ahout Jack ^id Jill," the 



first rea^pg experience* up in here sonewhere in Fable, and Just saying "Jack and 
Jill" la enoiigh to instate such a acbeAi' for the Jack and Jill atory. 

'W« don't huw to tbink'Of the child trying to geqgratW it on his own, or 
flgiarlng out what ia Jiappenimg, all be haa to do is verify so«e words. He now 
starts reading the page, following along In aequence, "*Jack "tsui Jill,* yes I 
kaow tlioae'two, they went 19 the hill," and so on. % 

■ 42 



Hhat 1 aa suggesting Is that a narrative description (already stored In 
lodB*tera anory) . could be verified at the level of reading skills. 
UndarstandiDg utiat's* going on involves taking a few wofds, saying , "Ob, 1 see, 
tbey are talking about a couple of kids; they are going for water." If you don*t 
know the story in advance, then you have to start putting it ' together, 
constructing the problea space, as soae of our people, Hayes and SiBon are 
suggesting' with respect to adults in sore coaplicated kinds of problems So 
understanding is problea- solving. ; 



Obviously jTor us to do our scientific Job properly, we ought to be' able to 
dte acre literature than Jason and Clark on the stars, above object 
relationships, the stars above the cross, and the crosses abote the star. These 
are typical experii^^ts, I believe, where verificartion of object relationships ^' 
would occur. 6ere the child Is looking at pictures displayed before hia. fie ^ 
reads t|»e sentence, and asks: "Does the picture go with the sentence? Does the 
sebtenoe^ go with the picture?" This is tl^e kind of verification we have in aind.. 

SDPPBS: In the acheae you have on this present figuMfe, wfaeli a child has to put a 
sentence ' together, say he is reading a sentence in order to laideratand its 
aeaning, then there *is auch aore than ^object relation^ involved. Take for 
eiaaple tlie diatioction between understanding "This isVred book" and "This is a 



fake book." The seaantic relation between "red" and "book" is very different froa 
the aeaantio relation between "fake" and "book." That's just a very siaple 
anapl* of a seaantic relation between words -^tbat has to be- soaewhere in the 
oliil4*8 aeaory systea In a very specific way. Of courae it is in their auditory 
.lingMiget and there is nothing abut npadiog as tfucb that . bringa out that 
• particular seaantic f motion in a-^pecial way. But concerning the. rather 

detailed problea of bow the parte are put togexM^ in-^teras of aeaantica, 1* aa 
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not quite clear ae to bov fou aee that fitting in. 



Y' f 



(9BGG: I in fact agree vitb vtiat jfou have Juat aaid. The coaplex ■eaninga,'** the 



itic relatiMiahipa in the language, la in the child's language. The kid baa 
to knov that first; he is noticing to get it fros reding, necessarily , until 
be* a at a very nucb aore^aidtyanced stage of being able to di'^aabiguate logical 
lu^opoaitiona, foi» example, and presumably only a skilled reader can do that. 
ObVloualy there are uny Tery' subtle aeaantic bints and cues iA our language, 
that until our linguist friends started dredging thes up for ua, aost of us 
really didn't think about. For example, "Flying planes can be dangerous So 
parts of ape^hi»T^. to be di^bi«uated as well. 

' bbat I seant to exhibit by this table, is a concrete v^'bus an abB%tact 
level of pboccpaiqi, where ther^ sight be visual lAagery, auditory imagery, and 
word recognlU.oo belli; i ce;.l that says word recognition, for example ^ is the 
one where the pflftr be working with a workbook and see a picture of a ball* 
The object la <ft)Tioufl a^tbe picture elicits the child's statement, *0h, that is 
a ball.* , The aaal^aent is, "Pick out the word on the page that stands for that 

obJ«ct.« , * ' ^ • ^ 

•. . . ^ . ■ ^ 



And tbere^lA "ball" and Jbat" and "bin" or "bag," and^ the child baa to do 
word recognition in Ikhe cont«t of a previously set concrete representati<»3. And 
verify^ preawably, "Ob» yea, ball, I process that one, and it gets se to the 
pictura I already learped-.^ 

are grak^ 

fllptmng to do with the leaming^to read per ae 



The subtleties are gr^k^ How those are resolved, again. I agree, haii 



■ , ■ - • . ■ ■ ' ' ■ • - % 

■ amtSt T»ln ay •saapl* of, "This U a'fak* book" and "This is a . red book," 

•"ERIC . ^44 . / 



June 7— A.M. ' 

there is a different relationship between the two. Would you think of 
understanding that by going back to the auditory representation of words, and 
putting that' together fros the experience with spoken language?^ 

FiBHHAM-DIGGORI: To begin with, one would expect that understandings the 
senteace, "This is a fake bo^," Is something that a very young child isn*t going 
to be able to do. Right? 

SOPPES: ROt I think slx*year-olds would* have that concept. I will sake a wager 
on that one. I do not aean ^ two- or three-year-old, !*■ talking about readers 
now. 

FARIHAM-DIGGORT: If they are readers, then this chart slaply provides a way of 
describing what kind of readers they are. If they can only decode, they would 
fit Into one cell. If they can perform certain coaprehension operations, then 
they would fit Into other ceils. That's all tai^taxonoay aeans. 

GBE0G: In order to nke sense of what you have Just said, we are not. really 
talking about the verification, we are talking about a complex verification, 
where there is something* to be disambiguated. Here is a disaablguatlng 
bOBOphone: "He hit a hOM run," or "Be saw the boy run hose." Here is another 
caM where there has to be sose context in which the word is sorted, and the 
.>correct ■eaning obtained. . Each of the different seanlngs of words that sound 
alike have to be analyzel and understood in different contexts. 

^ SOPPIS: IsnH there a level betiwen vord meaning and, let's say, cc^itive 
seot e o oe a , in tenu of putting the parts together, that is — 
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• • • 

GBEGG: Those ar« tbe five burdlts that we viewed as sort ^ of the crucial 
dev^loprcntal isauee that would get ua beyond word recogaiti&n and to 
uDderataodlog word9 In an epiaodlc acript-like context . 

■ ■ / 

» 

SUPPBS: What I am aaklng for la what goea beyoiH word aeaning, bow aucb do you 
break that (fown, and what apecifically are tbe theoretical ideaa about tbe atepa 
tnm wcMTd aeanlpg to putting tbe parte together. 




GRER: Tbe theoretical atep, 1 believe, ia invoking aose context in which tboae 
word Waninga are then Batched or not aatcbed. Reseaber, we apoke of an object , 
action, ^ent, inatruaent acenario. "Tbe boy hit the ball. "--"the b^ball with 
tbe b^" So there ia an agent, tbe action ia "hit," the object ia "ball," and m 
have got a bat. low, noticejthat one of tbe* au^tletiea ia if you aay, "Tbe boy 
bit tbe beaeball,." you juat know that it waa with, a bat, becauae that* a tbe thiqg 
tSat goea with baaeballati He say have bit it with an old atick, becauae hie bat 
waa broken. Context ia built up, and one pf tboae conatructive fraaea, or 
acriptaV ia isroked, ^aod \ford aeaninga aake aenae only to the extent that they 
^^tch wbat ia laA>wn about tbe conatrainta or the liaitationa of worda In the 
cootesct. Tbat*a-aa good an anawer aa I can give. 

Tbe qiieation ia,^of courae, to wbat extent can we generate contexta, 
acbeaata, : fraaea, that are par iaooioua . Al Newell a few weeka ago at our 
ooaf erence^ on coaprebenaion, aounded aa if we bad to have a acheaa for everythihg 
we did in ibe whole world. Be^aaid, "Gee*, that ia variable, our heada are going 



to be filled with all of tbeae nraaea and acbeaaU cmd 1 juat don*t aee any 

future for it." Bopefully* tbere^ will be aoa^^^aiaony in the that tbeae are 

• « 

put tot^tber* 

46 • - 



•ERIC 



Juw 7—A.M. . ^ 

McOCWnE: I would really appreciate it if you take just a couple of ainutes and 
tell us out of all that you have said, what things you feel we truly know about 
reading. Ubat ccaponents of tb^ scheae can w^ think of as being well 
eetabliabed at this point, either b^use alternative views, of how oneji^t 
conceptualize this aspect of reading are illogical, you can't think of any^ ^^^^ ' 
way that it aight' happen or we have very clear data that indicate" that 
alternative positions are unlikely? And what are really the base points in this 
derelopnentt the touch points, with reality. i. 

JQBEGG: Of course the fundaaental answer is all of it is abscviutely true. 



McCOiKIE: That's not true, because there are obviously altemativ;^ possibiliti^ 
to Bany of the positions you have taken. ^ 



GREGG: Take the ^nature of discrimination learning, for one. . Cibviously 
discrlaination learning occurs, it occurs rapidly, it doesn't occur, hoi iAically, 
obviously. Sose such struottre, as the discriaina^ion network of *EPAM seess 
reasonable as a way of modeling. 

MeCOMKIB: Are you saying that there is at this point clear evidence that the 

• . "* ' ' 

acquiaitiOD of featiaral inforsatiM is aequential in nature? 

GBBGG: I was in a lab<»fitory the other day with a dove's brain o|>en, with an 
electroite in it, ami, boy, I could put horizontal and vertical lines in different 
plaoM in^be brain of a bird. XtMX was pretty ccapelling^ .Tou can get into 
individual cells that are on and off/ periodically. 



er|c 
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HeOQiKIK: la It clemr at tbla point that the acquldition. of tbeae featurea ia 
aarlal. ^ 

(aSGG: So, I 4idn*t aay the acqulaitioo aa aucb. 



HoOOlOE: By acqulaitioQy I aean vfara a pieraoQ looka la tbera a aequence in 
uhlQb tba faaturaa are ancountared, that aose featurea are encountered before 
otbara. loii, uaa tbat part of the aeriea of teat a? 

6IE0G: Tea. 



MoOOim: la tbat veil eatabUabed at tbla ^point? 



GBBGG: Tetf, I beliere ao.^Ubat w are^\allcing about ia a way of interpretii^^ a 
great *deal of InforBatioo ^ to a given aet of data, there are aapecta of tbla 
aodel of Tiaual perception or tbla aapectr of viaual perception and auditory 
perception, tbat\are aufficient to- deaonatrate tbat Tlaual objecta, auditory 
objecta can in fact be aaaerted in tbla way, and yield internal inforsatlons 



MeOWDB: Mow, ay quaation la: Baaitbe alternative poaition tbat featurea. are 
not detected aarially, but a nu^er of tbes detected at once^ ruled out at 
thia point? 

fAMHAIM>IGOOIT: ire you talking about parallel and aerial proceaaing? 
MobOICIl: Ttet dintinetion br««ks <io«6. 
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GBEGG: Let's Tot^et about that distin6tioo. I have left v^apecified what tjbese 
tasts are. Mo, tbey are not the original binary testa of EPAM; "Is it a 
Tertical line or a boritontal line?* ' 

Maybe at a very early atage of learning, the child say look at the letter E, 
and the teacher say say, "Look, i't ia up and down, there ia a, straight line 
there." That aay be soaething tha^ is problea sclring, but say not necessarily be 
a test in this kind of structure-. I believe that these tea^a are organizations 
at the neuro-pbysiological level; aod i believe it is a tre^Hke, not a networJc, 
set of hs latt o Mh i ps , as we have. in this other aeeory structure. And it happens 
rapidly, and it happens in a few bunded ■illisecoods, fro« 500 to 1,000. 

These kinds of tests, it-^seeiw to »e, are entirely sufficient for 

discrialnatiflg all of the wordi- that we have ever seen, all the 

letters, all of the coDcepts, all of the auditory and visual stimuli 

10 that we 

will pick 19 in a lifetlae. In Jost 10 levels of these, 10 , * 
fi^ire it out. How sany words -are in your vocabulary, bow aany different scenes,. 
iBases can you create by^ hand and eye? lou know, I believe the rwognition' 
m mo r j is entirely sufficimt to-recotfiiiM everything that you will pick up in a 
lifetlM of visual diaeriJiioation learning. 



MeGOIKIB: low, wbat I gather that you are not sayif« is /ttet other alternatives 
have be«A ezc).ttded. 



• • • 

<BBQG: tftMt are tbe other alternatives; that ia the crij^al issuer isn't it? 
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MoOGiaB: But you are not sayiiii at this point that other alternativea have been 
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PABOAH-DIGGOftl: Uttt U an exaaple of oo^ 



HeOOICB: That** Mhat I aa tryli« %o find out. la tbia tb« obOBto alternatlTe, 
becauM thla wui tte^^ay alternatit^ vblob M.bave at this point that will do 
It? ara tbere are other alterDatlTea, and on the baa la of our preaeot data we 
can may that thlnga are belog handled aequentially in terma of theae testa, for 
inatanoe, Inatead of not aequentlally, or that thia la Indeed a tree structure. 

GUOG: He are going way hack to perceptions, they bit the fan. 



HeCOiEIE: Or are we workix« with a Bo^el which aeesa to be aufficlent without 
ccoaidering otberif 

GBEOG: I think auch of the confusion ariaea becauae we look at different atage^ 
of practice, different developMnta of the ayatea and we are seeing snakes froa 
tiM alaptoant'a tall and trunk, Inataad of tha barn door that m abouid be looking 
at. . - ' • 



HDOIMTOi: lan't tbla pradloatad on tba aaauaptloo that reading la occurring InV 
tba aaM language that one baa learned to apeak? What bappena when 70U tiike the 
joun^ter reading a languege different .froa the one In vblob be baa Itmfn^d to 



r 



(HBOO: «e-oft«n speak of readidg^aa aquirlng a'aecond language, or it could be a 
tlilrtf language for the bilingual child who haa two languagea at hoae. toading 
can be a next level 19 ^ a third langu^s, or learning French on top of a natlTC 
41al«ot, baalo Bi«llab. Iba reading ^bould be a fourth linguige. Baoh of theae 
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l0 an encoding I a repreMntatlonal fom» and ^bvloual; there are v4|^ kreat 

diffioulties. ' - . 

the elide with the dptted line vereus the solid line? If the child 



beare one kind of eound, and looks at aose thing, and then at hose he hears 
another Idnd of sound , the reading isn't going to help at all. The pointers are 
going two different places in the aeaory. And so taking that kind of distinction 
into account is critical for the developaent of a structure of thc^rt that we 
are talking about here. 

Tou have Just stated a Tundaaental problea tar the design of reading 
instruction: To sake sure that the grapbesic aaterials are pointing at the right 
thingSi the correct thlngSi the uiid^erstandable things .in the child's aesoryy the 
naturalistic things/ 

RBSnCK: Olaaa llatalicio*s pa^ar toaqfrov vill have a good deal to h^j about 
exaotly that kind of relationship in the bilingual prograa. 



Becess 
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